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The EF effect on the areal magnetic moment Mst was directly measured using a superconducting quantum interference device. Ms and t are the saturation magnetization and effective thickness of the total ferromagnetic layer of the present sample, respectively. Figure S1A shows the schematic image of the sample structure for the Mst measurement. The substrate with the Pt/Co/Pd layers was cut into a piece with an area of 3 × 4 mm 2 , and a capacitor structure was fabricated by forming a 50-nm-HfO2 dielectric layer and a Cr / Au gate electrode. The gate electrode area, capacitance, and areal capacitance for the two samples with different tCo are summarized in Table S1 . 
Section S2. Numerical calculation of the saturation DW velocity
We performed 2D micromagnetic simulations to investigate the effect of the EF-induced Ku and D change on the saturation DW velocity vs. A 512-nm-wide wire with a single DW was used for the simulation. The mesh size was set to 2 × 2 × 0.98 nm. A periodic boundary condition was applied in the direction of the wire width. To reproduce DW pinning, an anisotropy distribution was introduced to the system. Figure S3A shows the simulation results of v as a function of 0Hz for tCo = 0.98 nm.
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